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Personnet
A meeting was held on April 3 with personnel from the French company SODERN specializes in the manufacturing of neutron generators and associated nuclear electron@, ', and personnel from the company John B. Long that specializes in coal samplhg equipment. Purpose of the meeting was to lay the foundation for a cooperation that will lead to the development of a prototype on-line coal analyzer. This was followed by a visit to France (June 23) at the company's headquarters, were the formal cooperation documents were discussed and the SODERN nuclear electronics that will become part of the prototype were decided.
Personnel from the Applied Physics Institute attended the "Kentucky Commercialization 
Scientific work

Measurement lavout
Preparations were initiated for the layout of the coal sampling system and the detector setup to be used for the prototype on-line coal analyzer. Based on the previous experimental work and extensive MCNP calculations, a preliminary sketch of the layout is shown in Fig.  I . There are two coal chutes : the main one (M) with a 40 cm diameter through which coal flows continuously at a rate of 3-5 tons/hr, and the auxiliary one (X) with 25 cm diameter . * . -where coal flows in 8 kg batches every 30-40 seconds. The neutron generator (A) is located between the two chutes, and fires continuously 14 ps wide neutron pulses with 14 kHz frequency. Gamma-ray detectors (B) are located around the main chute for the measurement of gamma-rays from fast and thermal neutron induced reactions. The auxiliary chute is used for neutron activation measurements. An 8 kg coal sample is accumulated at position (C) and is bombarded for a preset time (30-40 s) with neutrons from the neutron generator (A). At the end of the bombardment period, the sample is transferred within 2 s to a lower position approximately 2 m away from the neutron generator. At that position, a gamma-ray detector (D) measures the gamma-rays from activation analysis.
Detector temperature stabilization
The BGO detectors used in the system are sensitive to changes of ambient temperature. The light collection efficiency is temperaure dependent, and this results to gamma-ray pulse height drifts. Although the data acquisition system contains a stabilization system, whereby any detected pulse height drift is compensated by the appropriate change in the zero offset and slope of the calibration line, it was decided to minimize the burden on the software stabilization and temperature stabilize each BGO detector with thermoelectric cooling. Figure 2 shows the temperature stabilization and thermal neutron shielding for each detector. The bare BGO crystal is surrounded by a 2.5 cm thick boron nitride jacket used as thermal neutron shielding. Surrounding the boron nitride shield is an AI shell onto which the thermoelectric coolers are attached. The coolers are to maintain the detectors at a constant temperature of 12 "C. The system was designed by us and was sent to a company for machining.
Raw coal library
In order to create a coal library to be used for the calibration of each major and minor chemical element in coal, eighteen 55 gallon coal drums (approximately 190 kg each) were procured from various coal mines and coal preparation plants in eastern United States and Canada. Several drums with coal from Wyoming and Utah coal mines have also been secured and will be soon arriving at the Applied Physics Institute. A special coal preparation facility was established at the Institute to handle these coal samples. The contents of each barrel were air dried then split. From the splits, a 60 kg sample was placed in a sealed 45 cm diameter fiber drum and was used for the on-line analysis.
Another smaller mass sample was used for the ASTM proximate and ultimate laboratory analysis.
Determination of BTU content from elemental concentrations An important coal bulk parameter is the BTU content. A premise for the current research is the correlation between elemental concentration and BTU content in coal as shown in earlier work by several authors (e.g. R.C. Neavel et at, FUEL 65 (1986)). To examine in a greater detail this correlation, 450 coal samples were picked from the USGS coal library, for which a complete eremental analysis exists and several bulk properties including BTU content have been measured. Figure 3 This work is currently extended to establish whether the BTU content can be established without including the ash content, for the low-ash coals. Furthermore, the USGS coal data base is currently utilized to establish the correlation between ash measured with ASTM methodology and ash determined through the measurement of the elemental content. 
